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Analysis of Energy Consumption & Environmental Load of
Electric Heat Pump and Gas Engine Driven Heat Pump

Sang-Hun Kim', Sang-Cae Lim, Kwang-Seop Chung®, Youngil Kim"

ABSTRACT: Energy is motive power that makes convenient society. But, our country's

energy is depending on most import. Also, energy and environmental issue are important
problem in community of nations. The purpose of this study Is to analysis the energy
consumption and environmental load of EHP and GHP in Medium and small-scaled office
building. The annual energy consumption used to cooling and heating by EHP was 10 percent
more than GHP. And annual energy cost of EHP was 33 percent more expensive than GHP.
But, Compared to the annual CO; emission, EHP was 6 percent less than GHP. Therefore,

equipment selection should be consider environmental load as well as energy consumption and cost.

Key words: Energy consumption(ol]t] 2] 28] 8F), Environmental load(Zt7 H-8}), Electric heat

pump(A 7] 7§ 3| EH

), Gas engine driven heat pump(Z}2 A 75 3| ERHI),

Carbon emission factors(82u}& 7| 4), CO2 emission(o]AF3t &4 W& )
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Table 1 Summary of the building

Location Gangnam-ku, Seoul, Korea
Floor B2F, 7F
Structure Reinforced Concrete

Gross floor area 3,196m* (968py)

Use Office
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Table 2 Heating value of energy resources

Heating value| Oil equivalent
Energy

resources

. .. (Equivalent
Unit | value | Unit factor

Crude oil | kd/kg [10,000| kg/kg 1.0
Gasoline | ka/¢ | 8,300 | kg/t 0.83
Kerosene | ka/t | 8,700 | kg/t 0.87

Oil

Light oil| kd/¢ | 9,200 | ks/t 0.92

Propane | ka/kg [12,000| kg/ke 1.20

Gas| Butane |kd/kg |11,800| kg/ke 1.18
City gas |kd/Nm'[10,500|kg/Nm’ 1.05

Anthracite| ka/kg | 4,500 | kg/kg 0.45

Coal] Soft coal | kd/kg | 6,600 | kg/kg 0.66

Cokes | kad/kg | 6,500 | ke/kg 0.65

Electricity |ka/kWh! 2,500 jkg/KWh| 0.25
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Table 3 Carbon emission factors & CO ; emission

Carbon | Carbon €02
Energy emission| emission | emission
resources factors | per unit | per unit
TC/TOE | kg Ci/unit {kgCO2 /unit
Crude oil | 0.829 [0.829:/kg |3.040i/kg
Oil | Kerosene | 0.812 |0.707./¢ |2.592i/¢
Light oil | 0.837 |0.770/4 |2.824/¢
Propane | 0.713 ]0.856/kg |3.137:/kg
Gas| Butane 0.713 |0.841/kg |3.085/kg
City gas | 0.637 {0.669!/Nm |2.454 /N’
Anthracite| 1.100 [0.495i/kg |1.814:/kg
Coal| Soft coal | 1.059 [0.699:/kg |2.562/kg
Cokes 1.210 |0.787 /kg |2.885i/kg
Electricity 0.132/kWh |0.484 Kih
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Fig 5 Performance comparison of EHP & GHP

e
[«

tod Fig 5o el GHPE 7|&o =2
), 12" FFHE 7)Fow 3 A

32
o

3
3}
7 Wdabg oY X 4892 EHP7F 10% B3te
o, Azt olAslEiuEFL 6% AL Ao
BEAEdt. A7t oA 4= EHP7F 33% W
2 AL & F Uk
4. EE

B Apoe A 2%, AR 7F, dWF
3,196me] FATFE Ay4A HES R
EHPSl GHP Al2®l& A gdlo] oy x|an|F

AAREE BA AT

AR AgEEs A7t Wdikg oy in]
EHP 247,922 Mcal, GHP 224,576 Mcal®
U EHPY olyA]An|go] 10% B2 2R
At o] AL A5AT 2 dago] £¥€E
1o R sAu B AFoME FFEFS
o7 &97] wie vepd Azg sdEnh
o U A v] 4o EHP2 GHP7} 242 12,819,824
4, 9,618,833¢ 0.7 AtEF o EHPY oy A 1] &
o] 33% B Aow EAHUL o HAVLF
& R aFel dn &9 AEFT G HH
7] QEoF AzZtHt

oA Anlo] wE oJASEAMETS ZF A
2ElHW 2 47998 kg-CO03, 51,056 kg~COz & e}
L} EHP7F 6% #7581 ZHANA 78 o=
UEbth o Ae Av)el e 4AE, £9 F
Etan)Eo] qle AUAYLE o] fdto] WHE 3

¢

ool e ©oof

M do 2= R orle

- 936 -



F30

o2
Ao
ek

. Korea Energy Economics Institute., 2004,
Long—term Polices and Strategies on the
United Nations Framework Concention on
Climate Chang, First year Report.

. Revised 1996 IPCC Guidelines for National
Greenhouse Gas Inventories.

. Kim, J. Y., LEE, S. E, and Sohn, J. Y.,
2004, An Estimation of the Energy
Consumption & COs; Emission Itensity
during Building Construstion, Journal of
AlK, Vol. 20, No. 10, pp. 319-326.

. Cho, K. H. and Choi, D. S., 2003, A stydy
to compare of the methodologies for

- 937 -

quantifying energy and environmental load
on the architectural field, Journal of AIK,
Vol. 19, No. 6, pp. 155-162.

. Kwon, Y. C., LEE, G. H, and Kim, K. H,,

2001, A Study on the Economic Assessment
of Heating Energy Source Considering
Environmental Cost, Journal of AIK, Vol.
17, No. 12, pp. 169-176.

. Kim, S. S. and Kim, Y. I, 2004,

Measurement and Analysis of Energy
Consumption of HVAC Equipment of a
Research Building, Korean Journal of Air-
Conditioning and Refrigeration Engineering,
Vol. 16, No. 10, pp. 914-922.

. http://www.keei.re.kr/index.html.



